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Abstract 
A total of 471 urinary tract in­
fection female patients who attened 
to the central Laboratory in Hilla 
during 1995 of different age groups 
with or without symptoms were 
studied. 409(86.8%) out of them 
gave a signifcant growth for urine 
culture and 62(13.1%) were a­
bacteriuric. Total gram negative iso­
lates were 255(54.11 %) and the 
principle pathogen among them was 
E.coli 144(30.7%). Followed by 
Proteus Bl· 56(11.8%), £I2. 
35(7.4%), Enterobacter 12(2.5%), 
Pseudomonas aerogenosa , Stap au­
reus constituted 58(12.4%) out of 
them, others were group B­
Streptococci 25(5.3%), Strept. 
calis 22(4.6%), Staph albus 
20(4.2%), Mixed infection repre­
sents 21(4.4%) of the total number 
of isolates. The significant finding 
was the isolation of Serratia mare­
cescens from 2(0.4%) patients and 
Staphylococcus saprophyticus from 
8(1.6%). Antibacterial Susceptibility 
pattem was done to all isolates and 
also correlation between age, type of 
infection, Pregnancy, have been at­
tempted. The most effective antiboc­
terial agents were nalidixic acid, 
Erythromycin and colistin for gram 
negative, gram positive bacteria and 
~=::.::::=~= aerogenosa respectivi­
ly. 
Introduction 
Urinary tract infection (U.T.1), 
although seldom Leading to renal 
failure, do produce considerable 
morbidity, in general practice they 
account for up to 60/1000 consulta­
tions' and are three times more com­
mon in women than men(1). It in­
volving at least 15 percent of all 
females at some time during their 
lives(2), Some studies showed that 20 
precent of adult women, regardless 
of age, experience dysuria each 
year(3,4). However, only 50 percent, 
mostly younger women, seek medi­
cal attention(5). The urinary tract, 
wich should be viewed as a single 
anatomic unit connected by a contin­
uous column of urine that extends 
from the urethra to the kidney(6), 
may be infected by different micro­
organisms, but the most common 
agents are the gram negative aerobic 
bacilli found in the gut, and of the 
these E. coli is the most common and 
accounts for roughly 85% of infec­
tion followed bv other members of 
enterobacteriac~ae(7). These organ­
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isms assume increasing importance 
in recurrent infection associated with 
urologic mainpulation, calculi or ob­
strucation, they play a major role in 
nosocomial, catheter-associated in­
fection(8). gram-positive cooci playa 
lesser role in urinary tract infec­
tions, they account for about 5-10% 
of infections and often affect patients 
with renal stones or previous instru­
mentation(9\ others suggested ahigh­
er percentage of U .T.I and may ac­
count for about 15% caused by 
Stphy lococci in sexually active wom­
en(10). Many general practitioner 
doctors treat U.T.I. patients and they 
do not have the facilities for antibio­
tic sensitivity, the abuse of antibio­
tics led to a multiresistant strains(11), 
in facing this problem, an interna­
tional meeting organized by WHO in 
Geneva in 1977 on the (Surveillance 
for the prevention and control of 
Health Hazards due to antibioticre­
sistant Enterobacteria)(l2), The ex­
perts expressed their concern about 
the worldwide increase in antibiotic 
resistance associted with the grwing 
and frequently indiscriminate use of 
antibiotics. In recent years, resistant 
bacteria have given rise to several 
serious outbreaks of infection with 
many deaths( 12), this hase led to a 
need for surveilance programmes to 
monitor antibiotic for this, we tried 
ir: our study to be a part of this big 
cum. 
Patients and Methodes 
A clean catch midsteeam urine 
specimens were collected from (471) 
patients, and in this study we insist 
on this type of specimen, the speci·· 
mens reached the L "boratory within 
one hour of collection, whenever 
possible during our vlork, urine 
specimens for within one hour of 
collection, whenever possible during 
our work, urine specimens for cul­
ture were collected in the morning, 
we asked the patients the night be­
fore to refrain from urinating until 
the specimen was collected, patients 
carefully instructed by nursing per.:. 
sonnel to do every effort to a clean 
catch urine into asterile container. 
All urine specimens brought, exam­
ined at once or placed in refigerator 
until processing. 
The examination procedure in­
cludes the following steps: 
3. A gram stain, using a sterile pas­
teur pipette, taking one drop of weU·· 
mixed, uncentrifuged urine OIl a 
slide, v Howing the drop to dry with­
out spreading, heat fixed and gram 
stained, then examined under oil im­
mersion for the pressence or absence 
of bacteria, polymorphonuclear Leu­
cocytes and squamous epthc1ial celL 
This screening test offer a good evi­
dence that the urine was not infected 
in the absence of Leucocytes and 
bacteria, specimen, that was negative 
after careful examination was not 
cultured. 
b. A definitive culture for urine 
specimens positive in the screenins:: 
test was done on Blood agar and 
Macconkey agar (with crystal violet) 
using a sterile loop, incubated at 37C 
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overnight, examined on the follow­
ing day for growth, and identifica­
tion procedures were initiated using 
well separated similarly appearing 
colonies, identification of enterobac­
teriaceae isolates was done following 
a special schemes and diagnostic 
tables for gram-negative bacteria the 
same thing was carried for gram 
positive bacteria using a simple key 
for identification (13\ Staphylococcus 
saprophyticus was diagnosed depend­
ing on being aerobic cocci, novobio­
cin-resistant, urease-positive, coagu­
lase-nagative.
v 
c. Susceptibility tests on bacterial 
isolates were done by the method of 
disc diffusion (K-B method)(l4) us­
ing a commercially available discs 
(oxoid) of Penicillin G10Jlg, Er­
thromycin 15Jlg, Tetracyclin 30Jlg 
Kanamycin 30 Jl g, Gentamicine 
1 0 Jl g, Cotrimoxazole 25 Jl g 
Ampicillin 1OJl g, Nitrofuration 
300Jlg , Nalidixic acid 30Jlg, Car­
benicillin 100Jlg, Tobramycin 10Jlg, 
Colistin 100Jlg and Polymyxin B 
100Jlg. 
Results 
Out of the total 471 patients re­
fered to the central public helth La­
boratory in Hella, 355(75.37 %) 
showed one or more signs of U.TJ, 
while the remander 116(24.6 ) 
were asymptomatic, table summaris­
es this, and also shows that a signifi­
cant growth(23) was obtained in 
326(92.7%) from the symptomatic 
group and in 83(71.5%) from the 
asymtomatic. Table 2 showes the age 
distribution of cases and most cases 
were within the rang of 20-29 year 
of age. Total incidence of infection 
was 388(82.1 %) as single and mixed 
infection appeared in 21(4.3%) pa­
tientsss, pregnant womens account 
63 of the total number of patients in 
a ratio of (13.3%), and only 
52(10.9%) patients were positive for 
a significant growth. 
Table 3 showes that out of the 
409 isolates, gram negative bacteria 
were more frequently encountered 
(255 isolates, 54.1 %) than gam posi­
tive ones (133 isolates, 28.3%) and 
!v1ixed infection appeared in 
21(4.4%) of cases, within enterobac­
tria group, E.coli was the most com­
mon and accunts 144(30.5%) fol­
lowed by Proteus 56(11.8), 
Klebsiella aerogenosa 35(7.4%), En­
terobacter.sn. 12(2.5 %), Pseudomo­
nas aerogenosa 6(1.2%) and Serratia 
marcescens 2(0.4%), while Staph. 
aureus account 58(12.4%) of gram 
positive bacteria followed by group 
B -Streptococci 25(5.3 %) Streptococ­
cus faeca1is 22(4.6%), Staph. albus 
20(4.2%) and Staph. saprophyticus 
8( 1.6%). The antimicrobial sensitivi­
ty of the isolates was presented in 
table 4, Nalidixic aerogenosa, Colis­
tin was still effectiv against it with a 
percentage of (83.3%) followed by 
Polymixin-B (66.6%), other isolates 
showed a variable degrees of sensi­
tivity to the tested antibiotics as 
sshown from the table. 
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Discussion 
symptomatic infections of the 
uninary tract may occur in fern ales 
of any age with a variety of symp­
toms. Maskell and polak(lB) in as­
tudy of 389 syptomatic patients 
found that 62 percent of them had 
negative urine culture and no differ­
ence in the severity or rang of symp­
toms was found between the infected 
and the uninfected groups, in our 
study(tabl 1) symptomatic patients 
give a singnificant growth in a ratio 
of 92.7%, However, it is widely rec­
ognized that bacteriuria may also oc­
cur in individuals without any of the 
clinical evidences of active infec­
tion(16) ,Studies(l7, 18)of large asymp­
tomatic population indicate that in 
femals approximately 1 percent of 
girls aged 5 to 10 are bacteriuric and 
the rate rises by approximately 1 
percent for each decade of life there­
after, in this study Asymptomatic pa­
tients constitued 24.6% with 72.5% 
bacteriuric different result were ob­
tained by other workers 09,20) who 
demonstrated higher percentages 
(75.8% and 82.2% respectively) 
while others(21) have found a lower 
percentage(46.1 %). Table2 showed 
that most cases were within the age 
of 20-29 years, patients at this age 
are mostly married, and infection of 
uninary tract are strongly influenced 
by sexual behaviour(22,23), also a 
high rate 'of infection was noticed in 
pergnant women 52 out of 63 
(82.5%) this may be a result of 
many resones such as pregnancy as­
sociated structural changes in the 
urinary tract especially urethral dila­
tation, socioeconomic status, person­
al hygiene and sexual ctivi­
tyOO,24,25). Table 3 showed that 409 
(86.8%) U.T.! isolates were ob­
tained, :Most of them belong to the 
family Eentrobactriaceae 255 
(54.1 %), our findings were consis­
tent with others which indicate that 
most urinary tract infection are 
caused by gram negative aerobbic 
bacteria found in the gut or ureth­
ra (26,27). differences of the ..domi­
nant species among this family as the 
main causative agent for U.T.! was 
mentioned(28,29), within the enteric 
pathogens isolated in this study, Ser­
ratia marcescens was isolated from 
2(0.4%) patients and this bacterium 
was not a common pathogen for 
U.T.! although it do somotimes, both 
of the patients were subjected to in­
strumentation one of them with ind­
welling urinary catheter and she was 
reached the stage of permanent co­
lonization of her urinary tract by 
highly resistant strain, but she was 
able to co-exist with this without se­
rious inconvenince or damage, earli­
er reports(8) stated the role of uri­
nary catheter in causing urinary 
tract infection and the association be­
tween them was estimated in acute 
care hospitals to exceed 500,000 per 
year in the united states. Gram posi­
tive bacteria affect 133(32.5 %) and 
this may be higher than previously 
believed, reports account its inci­
dence for about 15% of U.T.I in 
sexually active wornanOl , 12), others 
indicated less(9), the recognizing 
thing in this group, was the i;olatio~ 
of Staph. saprophyticus, it was iso­
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lated in a low value(1.6%), although 
it is recognized to be a common 
cause of U.T.I in young women(30) 
and being second only to E. coli in 
sone population(31). Mixed .infection 
appeared in 21(S.1 %) patients, re­
ports(28,29) mentioned that this type 
of infection was very rarely encoun­
tered but among patients with recur­
rent infection or prognants a higher 
incidence was noticed. The remain­
ing 62(13.1 %) patients with a nega­
tive culture results in spite of pres­
ence of signs or symptoms of U.T.I 
may be due to different reasons such 
as of being on anitbitoic, convetional 
pathogens in low numbers or infec­
tions by unusual pathogen ( Myco­
bacterium tuberculosis, Ureoplasma 
urealyticum, Chlamydia, Mycoplas­
ma and some anaerobes) (21,32,33). 
Table 4 showed that Nalidixic acid 
(86.9%) was more effective that oth­
er antibiotics used, However, varia­
tion in colifolll1 strains susceptibility 
is great and Laboratory test for anti­
biotic senssitivity are essential, since 
multipli drug resistance is com­
mon(27), other workers(34) have 
doubtfuls whether such antibiotic 
sensitivity test are necessary, since 
the causative organisms of U.T.I are 
usually sensitive to a wide range of 
antimicrobial drugs, other effective 
antibiotics were Erythromycin 
(78.7), penicillin G(70.9S), Cotri­
moxazole (70.S%), but low suscepti­
bility values were obseved for nitro­
furatoin (S8%), a higher sensitivity 
incidences for these antibiotics were 
reported (34, 35), this disappointing 
findings may be due to the big usage 
of these antibiotics (espicially gen­
tamycin) in both general and hospital 
practice. Ps. aerogenosa isolates 
were susceptible to· colisiin(83.3%) 
and polymixin B(66.6%) as the prin­
ciple antibiotic, earlier reports(36) 
stated that in 
vitro effect of colistin is not 
the sam as in vivo, others(37) repoted 
thatpolymixin B was the most active 
agent and that the susceptibility of 
Ps. aerogenosa has not changed over 
20 year, finally, we know that drugs 
differ so greatly 111 toxicity that pos­
sible side effects must be weighed 
againstthe severity of the illness. So 
reproducible patterns of sensitivity 
to many antimicrobial grugs can be 
used as a guide to chemotherapy and 
the choice of durg. The use of the 
predictable antibiogram must be 
qualified by possible differences in 
the occurrence of resisiant strains in 
certain geographical areas and such 
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Table 1. Symptoms and significant growth correlation in 471 

patients with urinary tract infection. 

Symptoms No. of patients % 
Significant 
°Towthb % 
Frequency 
Urgency 
Tenesmus 
Flank pain 
Fever 
Hematuria 
Pyuria 
More than one 
Total Symptomatic pt. 
ASymptomatic 
39 
46 
39 
50 
58 
34 
53 
36 
355 
116 
8.2 
9.7 
8.2 
10.6 
12.3 
7.2 
11.2 
7.6 
75.3 
24.6 
36 
40 
35 ,"­
47 
53 
30 
50 
35 
326 
83 
92.3 
86.9 
89.7 
94 
91 
88.2 
94.3 
97.2 
92.7 
71.5 
Table 2. Age, pregnancy, Type of infection distribution of 

patients 

age 
group No. % 
Single 
infection % 
Mixed 
infection 
Infected 
pregnants 
No. 
% 
1-9 71 15 55 11.6 1 0.2 - -
10-19 68 14.4 57 12.1 2 0.4 1 .I. 0.2 
20-29 163 34.6 137 29 10 2.1 39 8.2 
30-39 90 19.1 71 15 8 1.6 12 2.5 
40+ 79 16.7 68 14.4 - - -
Total 471* 99.8 388 82.1 21 4.3 52 10.9 
* 63 out of them were pregnants 
54.6 

Table 3. Pathogens associated with urinary tract infection 

Positive No. of Total %Pathogens isolates 
coli 144 30.57 
Proteus sp. 56 ._+ 11':8"8 
Klebsiella aerogenosa 35 7.43 
Enterobacter sp. 12 2.54 
Pseudomonas aeroaenosa 6 1.27t> 
Serratia marcescens 2 0.42 
Total Gr-ve 255 54.11 
Staph. aureus 58 12.42 
Staph. albus 20 4.24 
group B-Sterptococci 25 5.30 
Strep. faecalis 22 4.67 
Staph. saprophyticus 8 1.69 
Total G+ve 133 28.32 
Mixed infection 21 4.45 
Total infections 409 86.83 
No orowth 62 13.16t> 
All samples 471 99.99 
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Table 4-
antim
icrobial su
sceptibility pattern to different species of U
.T.I. isolated pathogens 

V
I 
.
.j:::.. 
00 
O
rganism
s 
E.coli 
Proteus 
K
lebsiella 
Eentero 
bacter 
Sen-aria 
Staph. 
albus 
Staph. 
a
u
re
u
s 
Staph. 
SaprophyticllS 
G
roup B
 
streptococci 
Strept. 
faecalis 
Pseudo 
a
c
rog. 
M
t'W
1 
A
ntibiotic 
N
o. 
%
 
N
o. 
%
 
N
o. 
N
o. 
%
 
N
o. 
%
 
N
o. 
%
 
N
o. 
%
 
N
o. 
%
 
N
o. 
%
 
N
o. 
N
o. 
%
 
%
 
C
o-trim
oxazole 
111 
77 
43 
76.7 
26 
74.2 
9 
75 
1 
50 
40 
68.9 
13 
65 
5 
62.5 
22 
88 
15 
68.1 
-
-
70.5 
A
m
picillin 
97 
67.3 
37 
66.1 
23 
65.7 
8 
66.6 
38 
65.5 
14 
70 
5 
62.5 
21 
84 
15 
68.1 
-
-
61.5 
N
itrofurantoin 
85 
59 
33 
58.9 
20 
57.1 
7 
58.3 
1 
50 
36 
62 
10 
50 
4 
50 
19 
76 
15 
59" 
-
58 
N
alidixic a
cid 
122 
84.7 
47 
83.9 
29 
82.8 
10 
83.3 
2 
100 
-
-
-
-
-
-
86.9 
Tetracycline 
77 
53.4 
29 
51.7 
18 
51.4 
6 
50 
38 
655 
14 
70 
6 
75 
21 
84 
18 
81.8 
-
-
58.2 
G
entam
ycin 
81 
56.2 
31 
55.3 
19 
54.2 
6 
50 
1 
50 
43 
74. I 
15 
75 
6 
7S 
22 
88 
19 
86.3 
2 
33.3 
63.4 
Penicillin G
 
-
­
-
-
-
_
. 
-
­
-
-
26 
44.8 
13 
65 
5 
62.5 
23 
92 
20 
90.9 
70.9 
K
anam
ycin 
77 
.4 
36 
64.2 
22 
62.8 
6 
50 
1 
50 
49 
84.4 
17 
85 
7 
87.5 
88 
19 
86.3 
2 
33.3 
67.7 
C
arbenicillin 
75 
52 
32 
64.2 
21 
60 
5 
41.6 
1 
50 
34 
58.6 
11 
55 
4 
50 
17 
68 
16 
72.7 
3 
50 
56.5 
C
olistin 
-
-
-
-
-
-
-
-
-
-
_
. 
-
-
-
-
-
5 
83.3 
83.3 
Polym
ixin B
 
-
-
-
-
-
-
-
-
-
-
-
-
-
4 
66.6 
66.6 
Erythrom
ycin 
-
-
-
-
-
41 
70.6 
15 
75 
7 
87.5 
22 
88 
16 
72.7 
-
-
78 
Torbrarnycin 
80 
55.5 
30 
53.5 
19 
54.2 
6 
50 
1 
50 
34 
58.6 
13 
65 
6 
7S 
20 
80 
17 
77.2 
2 
33.3 
59.3 
_
.
 
infonnation may be obtained from 
Local microbiological Laboratories. 
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~)l;.11 
. :L~ :"1 471 411..:::.. ~,J~  ~ -' 
~~).I ~I ~I,J' ~~'I ~,J~I 
dili; 0 ,Jk4 1995 f'~ J~ d::bJ1 ~ 
t..,J,,) ~ I . 4--o.u.. J I u..=.1,.>'J" I J~y' 
~ (86.8%)409 ~ ~~~ I~ -",JJJ" I 
~ ~L;., (13.1%)62 w~ ~ ~J"6J1 
~Wl ~1;uJ1 t..~ w~ . ~I 
~~J (54.11%)255 f'l";' ~ 
Escherichia coli , ~),.,.itl 42<2~J"1 
~ (30.7%)144 ~ JI ~J"I 
42' ".'Ktl (11.8%)56 Proteus sp. ~I 
fos;:uJ" I , (7.4%)35 Klebsiella sp. 
~1,j11 ,Enterobacter sp. (2.5%)12 
(1.2%)6 Pseudomonas aero- ~,J4U)1 
~>41 J~J ~ ~~ ~ qenosa 
ofi..o, (28.3%)133 f'1";' ~ 4.,l1 
Staph. aureus ~:JI ~J~I ~I~I 
~ ~..ih.ll 4-:t (1 2 .4 % ) 5 8 ~ 
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